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Supplementary Note
Mathematical and statistical properties of SCDs. Moreover F is the same for the two mirror chains that describe molecules adsorbed on chemicallydifferent faces, i.e. F is even:
Combining the two properties it follows that F is symmetric:
Equations (S.2),(S.3) (or equivalently equations (S.1),(S.2)) assure that the statistical moments of F can be computed from the analysis of a set of segmental chains with unknown orientation. For the sake of convenience we impose that the random variables X and Y refer to non-overlapping fragments. If this is the case we claim that X and Y are also statistically independent:
where COV is the covariance. Hereafter we comment further on equation (S.4). It derives from the evidence that in typical solvent conditions -where long-range electrostatic interactions can be neglected -any sequence-dependent conformational or dynamic correlation between two nonoverlapping fragments is quickly lost as their contour length spacing achieves a few nanometers. In other words, sequence-dependent stereo-specific bending and flexibility are controlled by highly local interactions involving a relatively small set of base pairs. Moreno Herrero et al. 9 More recently, extensive molecular dynamics simulations of 18bp oligomers in explicit solvent investigated the role of nearest-neighbour effects on base pair step conformations and fluctuations, revealing that predictions of DNA structure and dynamics likely require to deal with libraries of penta-or at most hexanucleotide fragments 36 : their length achieves 2nm.
In summary, the theoretical efforts and experimental evidences reported so far coherently indicate that conformational and dynamic correlations between two non-overlapping fragments are certainly negligible for relative distances of 5nm or slightly above (<10nm). It can be safely assumed that such effects are irrelevant for a nanoscale description of DNA by several high-resolution microscopy techniques, since the lateral resolution on adsorbed chains usually remains above few nanometers. [1] [2] [3] [4] [5] 10, 22, 23, 26 In particular we state that equation (S.4) is excellently satisfied when symmetric fragments are several tens to few hundred nanometers apart, which is clearly the case of the present experimental study.
It can be readily observed that the curvatures product
belongs to the class of 
SCDs. In fact it satisfies equations (S.2),(S.3). Moreover
where all derivatives are evaluated at the point
. Exploiting the linear property of the conformational average and the statistical independence of the random variables X and Y we have: 
The WLC model gives:
where m long segments were considered. Contrary to equation (S.10), equation (S.11) holds exactly for any m value and shows that intrinsic curvature and flexibility contribute to SS as additive terms.
For completeness we underline that other SCDs might exist and be exploited to probe DNA intrinsic curvature and flexibility.
Hereafter we discuss the simulated conformational analysis for the natural DNA model system consisting of the 937bp EcoRV-PstI fragment of pBR332 DNA. 1, 3, 4, 26, 27 The sequence is the same used in 4 . Results are reported in Fig. S2 plot are related to pairs of segments with large intrinsic curvature. This is confirmed by a direct inspection of the static curvature profile of the 2D trajectory of pBR322 DNA (Fig. 3B) 
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DNA sequences & trajectories.
In Fig. S3 we report the sequence of the 1332bp duplex from the promoter region of the OPN coding gene. In Fig. S4a we show the average 3D shape of the specimen generated by the 3DNA software Validation of the DNA tracing algorithm.
We preliminarily tested the tracing algorithm by analysis of intrinsically bent 2D chains that were computer-generated using WLC statistics. This procedure is summarized in Fig. S5 The L s P , patterns calculated on two sets of computer-generated, intrinsically bent chains. Solid line refers to chains that were simply generated by a MC method. Circles correspond to the same chains that were additionally superimposed on the substrate grid, dilated by a parabolic tip and reconstructed with the tracing algorithm. Patterns are in good agreement for nm 4 . 3  L .
